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(54) Process for the preparation of imidazoquinazolinone derivatives 

(57) The known blood platelet reducing agent Anagrelide is prepared via an improved process starting with com- 
mercially available 2,3-dichliorotoluene and involving novel intermediates represented by the formulas: 
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wherein Y is Br, CI or I. 

Compound (G) is reacted with ethyl glycine to form the well-known intermediate ethyl -N-(2,3-dichloro-6-nitro ben- 
zyl) glycine which is then used following conventional process steps to form Anagrelide. 
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Description 

Background Of The invention 

5 1 . Field of the Invention 

[0001 ] This invention relates to a new and improved process for the preparation of the known platelet reducing com- 
pound 6,7-dichtoro-1 ,5 dihydroimidazo [2,1 -b] quinazolin-2(3H)-one via alkyl-N-(2,3-dichloro-6-nitrobenzyl) glycine and 
salts thereof which known glycine intermediate compound is prepared via novel intermediates 2,3<iichloro-6-nitrotolu- 
10 ene and 2,3-dichloro-6-nitrobenzylhalide. 

2. Description of Related Art 

[0002] U.S. Pat. No. 3,932,407 and its Reissue Re. 31.617, which patents are hereby incorporated by reference, 
15 disclose compounds of the formula: 



H 



20 




25 

in which R 1 is H, phenyl or lower alky!, R 2 and R 3 when alike are H, chloro, bromo, fluoro, lower alkyl, hydroxy or lower 
alkoxy, R 2 and R 3 when different are H, chloro, bromo, fluoro, S0 3 H, CF 3 , hydroxy, n'rtro, amino, phenyl, lower alkyl of 1 
to 3 carbon atoms or lower alkoxy of 1 to 3 carbon atoms, or when taken together R 2 and R 3 are methylenedioxy or the 
residue of a phenyl ring, and n is an integer of 1 or 2; and pharmaceutical ly acceptable acid addition salts thereof. The 
30 compounds, which are disclosed as hypotensive, blood platelet reducer and/or bronchodilator agents, are prepared 
inter alia by a multistep process ending in the reaction of CNBr with an ethanol solution of a compound of the formula: 



35 




40 

in which R 1 , R 2 , R 3 and n are as described above, and R 4 is lower alkyl. 

[0003] Anagrelide having the chemical name 6,7<lichloro-1,5-dihydroimidazo[2,1-b]quinazolin-2[3H]-one and the 
structural formula: 



H 



50 




55 is of particular interest because it is known to be a potent reducer of platelet count induced by a variety of aggregating 
agents. 

[0004] Anagrelide may be prepared directly from a lower alkyl-N-(6-amino-2,3-dichlorobenzyl)glycine of Formula 
(B) by reaction in an alcoholic solution with CNBr. U.S. Pat. No. 4,146,718 incorporated herein by reference discloses 
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an improved process whereby higher yields of Anagrelide may be obtained by reacting a compound of Formula (B) with, 
for example, CNBr, CNCI or CNI in an inert, aprotic organic solvent and isolating the novel intermediate of Formula D. 
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wherein R 4 is (lower)alkyl and X is chloro, bromo or iodo. In a preferred embodiment X is bromo and R 4 is methyl, ethyl, 
n-propyl, isopropyl or n-butyl. In a more preferred embodiment X is bromo and R 4 is methyl, ethyl or n-propyl. In a most 
preferred embodiment X is bromo and R 4 is ethyl. 

[0005] Intermediate Compound (D) is then treated with a base to produce the compound of Formula A which 
includes the preferred Compound (C) Anagrelide. The yield of Compound A obtained in this two-step procedure typi- 
cally is about four times greater than the yield obtained in the one-step process. 

[0006] Regardless of the process used however, Compound (B) is an important intermediate in the Anagrelide 
process and Compound (B) is conventionally prepared by reacting SnCI 2 and HCI with alkyl-N-(2,3-dichloro-6-nitroben- 
zyl) glycine of the formula: 
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d3 .A\ >*v.CH--NH(CH J CO R 
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in which R 1 , R 2 , R 3 ,R 4 and n are defined as above and for the preferred Compound (B) R 2 and R 3 are both CI, R 1 is H 
and R 4 is C 2 H 5 . 

[0007] Commercially, Compound (E) has been conventionally prepared from (2,3-dichloro-6-nitrobenzylamine) but 
this material is no longer commercially available because of the toxic and extreme skin irritation properties of its precur- 
sor (2,3-dichloro-6-nitrobenzonitrile). The conventional synthesis route to make Compound (B) and its precursor Com- 
pound (E) from 1 ,2,3-trichlorobenzene is shown in U.S. Pat. No. 4,146,718. 

[0008] Bearing in mind the problems and deficiencies of the prior art it is an object of the present invention to pro- 
vide a synthesis route to prepare Compound (B) and its precursor Compound (E) using commercially available starting 
materials and reactants and which synthesis route is environmentally acceptable. 

[0009] Another object of the invention is to provide a novel synthesis process and intermediate compound of the 
formula: 
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55 [001 0] A further object of the invention is to provide a novel synthesis process and intermediate compound of the 
formula: 
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NO 
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wherein for both Compounds (F) and (G), R 2 and R 3 are defined as above and Y is preferably Br, CI or I. 
[001 1 ] It is still a further object of the invention to provide a synthesis route to make compounds of Formula A such 
as the preferred Anagrelide starting with commercially available reactants such as 1 ,2-dichlorotoluene. 
15 [001 2] Still other objects and advantages of the invention will in part be obvious and will in part be apparent from 
the specification. 

Summary of the Invention 

20 [001 3] The above and other objects and advantages, which will be apparent to those skilled in the art, are achieved 
in the present invention which is directed to a process for making precursor Compound (E), used in the preparation of 
Anagrelide and other compounds of formula (A), and having the formula: 
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H NH (CH ) CO R* 

2 2 n 2 
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wherein R 2 and R 3 are each independently selected from the group consisting of H, Br, CI and I, R 4 is lower alkyl, e.g., 
35 C r C 5 alkyl or H and R 1 is H or lower alkyl, e.g., CH 3 , and n is an integer of 1 or 2 which process comprises: 

(a) nitrating a compound of the formula: 



40 
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to form a compound of the formula: 
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(b) reacting Compound (F) under free radical conditions to form a compound of the formula: 



/V N0 > 



(G) 



so 



R 5 



wherein Y is preferably Br, CI or I; and 

(c) reading Compound (G) with a compound of the formula: 



H 2 NCH 2 C0 2 R' 



*4 



30 

to form Compound (E). 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

35 [0014] As used herein, the term lower alkyl means a straight or branched chain alkyl group containing from about 
1 to 6 carbon atoms. The term "free radical conditions" used to describe halogenation of an alkyl group such as the CH 3 
attached to an aromatic ring, is generally known in the art to be performed using ultra violet light and/or benzoyl perox- 
ide, and/or peroxy acids such as peracetic acid to initiate the reaction. Reactants generally include S0 2 CI 2 , S0 2 Br 2 , 
Ci 2 , Br 2 , l 2 and N-bromo succinimide. Exemplary inert aprotic organic solvents includes carbon tetrachloride, benzene, 

40 chlorobenzene and cyclohexane. 

EXAMPLE 1 

Preparation of 2.3-dichloro-6-nitrotoluene 



[0015] 208 mmole concentrated nitric acid and 270 mmole concentrated sulfuric acid were mixed and cooled to 
ambient temperature. 200 mmole 2,3-dichlorotoluene was added to a reaction flask and was cooled in an ice-water 
bath. The acid mixture was added slowly with stirring to the dichlorotoluene keeping the dichlorotoluene in the ice-water 
bath. After all the acid had been added, the mixture in the ice-water bath was stirred for about 10 minutes. A drying tube 
so was attached to the reaction flask and the reaction mixture warmed to ambient temperature. The reaction mixture was 
heated at 50°C with stirring for three hours. 

[0016] The reaction mixture was transferred to a separatory funnel and the acid drained. The organic layer was 
washed with water and discarded. 1% sodium carbonate was added to neutralize the acid. Ethyl acetate was added and 
partitioned the product to the organic phase. Ethyl acetate was added until the organic phase cleared. The organic 
55 phase was washed with water, followed by washing with half-saturated aqueous brine solution and washing with satu- 
rated aqueous brine solution. The organic phase was dried with sodium sulfate and the solvent evaporated under 
reduced pressure. 

[0017] The crude product was purified by flash column chromatography using silica gel 60 (35 to 70-um particle 
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size) at 5% product loading. The elution solvent was 100% hexane. Unreacted starting material elutes first followed by 
the ortho nitro product then by a material hypothesized to be the para nitro compounds. The yield was about 50% of a 
light yellow solid based on 2,3-dichlorotoluene. 

5 EXAMPLE 2 

Preparation of 2.3-dichloro-6-nitrobenzvlbromlde 

[0018] In a quartz vessel, 2.4 mmole of 2,3 dichloro-6-nitrotoluene and 0.2 mmole recrystallized benzoyl peroxide 
10 were dissolved in 6 ml anhydrous carbon tetrachloride. 3.0 mmole bromine (dissolved in carbon tetrachloride at 0.5 
g/ml) was added and a water condensor and drying tube were attached to the reaction vessel. The mixture was irradi- 
ated with a halogen lamp. The reaction tube was loosely covered with foil to retain heat and allow solvent reflux. After 
the reaction the color had changed from deep red to orange-yellow (about three hours) and starting material was still 
present. Another equal quantity of bromine (3.0 mmole) was added and the mixture irradiated another three hours. 
is Excess bromine and HBr were then removed under reduced pressure. 

[0019] The crude product was purified by flash column chromatography using silica gel 60 (35 to 70-um particle 
size) at 5% product loading. The elution solvent was 25% chloroform in hexane. Impurities and unreacted starting mate- 
rial eluted first followed by the brominated product. The yield was about 70% product (liquid lachrymator) based on 2,3- 
dichloro-6-nitrotoluene. 

20 

EXAMPLE 3 

Preparation of ethyl-N-(2.3-dichloro-6-nitrobenzyl) glycine HCI 

25 [0020] 1 5 mmole of 2,3-dichloro-6-nitrobenzyl bromide was added to a dry erlenmeyer flask and dissolved with 75 
ml anhydrous tetrahydrofuran. 17 mmole glycine, ethyl ester hydrochloride was added and the flask filled with nitrogen. 
34 mmole anhydrous triethylamine (dried over (KOH) was added and stirred. A water condensor and drying tube were 
attached to the flask. The mixture was ref luxed for 1 4 hours and the mixture was filtered and the residue discarded. The 
solvent was evaporated from the filtrate under reduced pressure. The yield was 99%, crude, based on 2,3-dichloro-6- 

30 benzyl bromide. 

[0021] The crude product was purified by flash column chromatography using silica gel 60 (35 to 70-um particle 
size) at 3.5% product loading. The elution solvent was 0.5% methanol in chloroform. Impurities and unreacted starting 
material eluted first, followed by the condensation product. 

[0022] The yield was 87% pure solid ethyl- N-(2,3-dichloro-6-nitro benzyl) glycine HCI based on the crude product. 

35 [0023] The ethyl-N-(2,3-dichloro-6-nitro benzyl) glycine HCI prepared above was used to make Anagrelide by 
known reactions. Firstly, the ethyl-N-(2,3-dichloro-6-nitro benzyl) glycine HCI is reacted with SnCI 2 /HCI to form ethyl-N- 
(2,3<lichloro-6-amino benzyl) glycine HCI. This material is then reacted with CNBr in an inert, aprotic organic solvent 
such as toluene or chlorobenzene. The formed ethyl- N-(5,6-dichloro-3,4-dihydro-2(1 H) iminoguinazoline-3-acetate HCI 
is isolated and then reacted with a base such as triethanolamine (TEA) to form Anagrelide. This synthesis process is 

40 shown in U.S. Pat. No. 4,1 46,718, supra. The Anagrelide product produced had the characteristic pharmaceutical prop- 
erties of commercially available Anagrelide made using for example, the present prior art synthesis process as 
described above. 

[0024] While the present invention has been particularly described, in conjunction with a specific preferred embod- 
iment, it is evident that many alternatives, modifications and variations will be apparent to those skilled in the art in light 
45 of the foregoing description. It is therefore contemplated that the appended claims will embrace any such alternatives, 
modifications and variations as falling within the true scope and spirit of the present invention. 
[0025] Thus, having described the invention, what is claimed is: 

Claims 

50 

1 . A process for the preparation of Compound (A) of the formula: 



55 
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(A) 



in which R 1 is H, R 2 and R 3 are chloro, bromo or f luoro, and n is an integer of 1 , and pharmaceutical^ acceptable 
addition salts thereof, which process comprises: 

(a) nitrating a 2,3 toluene compound of the formula: 




to form compound (F) of the formula: 
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(b) reacting Compound (F) under free radical conditions 

„N0 2 




R 3 

> form Compound (G) of the formula: 



(F) 
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(G) 



CH 2 Y 



wherein Y is Br, CI or I; 
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(c) reacting Compound (G) with a compound of the formula: 

H 2 NCH 2 C0 2 R 4 

wherein R 4 is lower alkyl or H; 

to form Compound (E) of the following formula: 




(d) reacting Compound (E) under reducing conditions to form Compound (B): 




(e) reacting Compound (B) with CNBr, CNCI or CNI to form Compound (D): 



H 




wherein X is CI, Br or I; and 

(f) reading Compound (D) under alkaline conditions to form Compound (A). 
The process of claim 21 wherein R 2 and R 3 are both CI. 

The process of claim 1 or claim 2, wherein nitration of the compound in step (a) is performed by adding an ambient 
temperature mixture of concentrated nitric acid and sulphuric acid slowly with stirring to the toluene compound 
which is maintained in an ice-water bath and then reacting the mixture at an elevated temperature to form com- 
pound (F) which is separated from the other reaction products and recovered. 

A process according to any of claims 1 to 3, wherein step (c) is performed using anhydrous tetrahydrofuran as a 
solvent. 
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